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(54) Title: WHEELCHAIR PROPULSION MEANS 



(57) Abstract 

A wheelchair having a pair of drivable wheels one of which is dis- 
posed on each side of a chair portion, a carriage slidably mounted to rotate 
about the rim of each wheel or another annular member coaxial therewith, 
a handle on each carriage grippable by a person using the wheelchair and 
manually actuable means on each carriage adapted to releasably engage the 
carriage with the annular member. The handles and the means adapted to 
releasably engage the annular members allow a user's propulsive force to be 
transmitted more easily and comfortably to the wheels and also allows for 
more certain braking of the wheelchair. 




05/20/2004, EAST Version: 1.4.1 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


ES 


Spam 


MG 


Madagascar 


All 


Australia 


FT 


Finland 


ML 


Mali 


SB 


Barbados 


FR 


Fiance 


MR 


Mauritania 


BE 


Belgium 


GA 


Gabon 


MW 


Malawi 


BF 


Burkina Fasso 


GB 


United Kingdom 


NL 


Netherlands 


BG 


Bulgaria 


HU 


Hungary 


NO 


Norway 


BJ 


Benin 


rr 


Italy 


RO 


Romania 


BR 


Brazil 


JP 


Japan 


SD 


Sudan 


CA 


Canada 


KP 


Democratic People's Republic 


SB 


Sweden 


CF 


Central African Republic 




of Korea 




Senegal 


CG 


Congo 


KR 


Republic of Korea 


su 


Soviet Union 


CH 


Switzerland 


U 


Liechtenstein 


TO 


Chad 


CM 


Cameroon 


IK 


Sri Lanka 


TG 


Togo 


DE 


Germany, Federal Republic of 


LU 


Luxembourg 


US 


United States of America 


DK 


Denmark 


MC 


Monaco 







05/20/2004, EAST Version: 1.4.1 



WO 90/07316 



PCT/AU89/00556 



WHEELCHAIR PROPULSION MEANS 
Field of the Invention 

The present invention relates to wheelchairs and more 
particularly to propulsion means to assist in the manual 
5 propulsion of wheelchairs of the type having a pair of 
driving wheels. 
Prior Art 

It is conventional for manually propelled wheelchairs 
to include a front pair of small castor wheels and a rear 

10 pair of driving wheels. The driving wheels are 

conventionally driven by the user of the wheelchair 
manually gripping the tyre and rim of the wheels or 
gripping an annular rib mounted coaxially on the wheel and 
projecting out of the plane thereof. The wheels of the 

15 wheelchair may be caused to rotate or can be braked by 
appropriate manual manipulation of the wheels or the 
- annular rib attached thereto. There are a number of 
problems associated with this arrangement. Firstly when 
propelling the wheelchair forwardly the user grips the 

20 wheel or rib near the rearmost part of the wheel and 
continues to grip the wheel or rib and propel the 
wheelchair forwardly through an arc of at least 90° and 
usually substantially more. This movement causes 
considerable strain on the user's wrists which must flex 

25 through a considerable angle as the wheels are rotated. 

Secondly, it is often difficult to get a firm grip on the 
wheel or the rib, both when propelling the wheelchair and 
when braking it, as it is often not possible for a user's 
grip to completely surround the full cross-section of the 

30 wheel tyre and rim or the rib due to the presence 

respectively of wheel spokes and arms holding the rib to 
the wheel. The users hands are also used to grip the 
wheel or the rib to brake the wheelchair. This can cause 
abrasion of the skin and is generally stressful. 
t 35 Disclosure of the Invention 
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The present invention consists in a wheelchair having 
a pair of drivable wheels one of which disposed on each 
side of a chair portion, a carriage slidably mounted to 
rotate about the rim of each wheel or on another annular 
5 member coaxial therewith, a handle on each carriage 

grippable by a person using the wheelchair and manually 
actuable engagement means on each carriage adapted to 
releasably engage the carriage with the annular member. 

In another aspect the present invention consists in a 

10 wheel for a wheelchair having slidably mounted on the rim 
of the wheel, or on another member coaxial therewith, a 
carriage, a handle being provided on the carriage and 
being adapted to be grippable by a person using a 
wheelchair on which the wheel is mounted, and manually 

15 actuable engagement means on the carriage adapted to 

releasably engage the carriage with the annular member. 

The driveable wheels of wheelchairs are generally 
spoked with an inflatable tyre. They can alternatively be 
molded from plastic and may be solid tyred. The present 

20 invention is applicable to any of these conventional 

driveable wheelchair wheels. The carriage may be provided 
directly on the rim and/or tyre of the wheel or disposed 
on a rib which is coaxial with the wheel but lies in an 
adjacent plane. The carriage is preferably provided with 

25 a plurality of rollers adapted to bear against the annular 
member such that the carriage will slide freely around the 
rim/tyre or rib of the wheel. 

In a preferred embodiment of the invention the 
carriage includes an elongate arm pivotally connected to 

30 the axle of the wheel to which it is affirmed, or to a 
member coaxial therewith. The arm preferably has on its 
end distal to the axle of the wheel a plurality of rollers 
adapted to engage with an annular member mounted on the 
wheel. The handle is preferably pivotably mounted on the 

35 end of the arm distal to the axle and carries on it 
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engagement pads adapted to be brought into engagement with 
the annular member by pivotal movement of the handle 
relative to the arm. The arm may extend beyond the axle 
and be provided with a counterweight such that the 
5 carriage, and the handle, will be biased into a position 
in which the handle may be readily grasped by a user. 

A handle is provided on each carriage which is 
manually grippable by a person using the wheelchair. Each 
handle preferably includes a substantially cylindrical 
10 portion which may be gripped by a hand of the user. This 
substantially cylindrical portion is preferably mounted on 
the carriage in such a way that it may be pivoted about an 
axis normal to its own axis. This allows the users hand 
and wrist to maintain substantially the same orientation 
15 to the handle throughout a propulsion stroke. 

The carriage is also provided with manually actuable 
-engagement means to releasably grip the annular member 
whether it be the tyre and/or rim of the wheel or an 
annular rib connected to the wheel. The engagement means 
20 allows the carriage to be engaged with the wheel such that 
a propulsive force can be transmitted from the handle to 
the wheel and so that a braking force may be. applied to 
the wheel* 

The engagement means preferably comprises a pad 
25 engageable with the annular member and actuating means on 
the handle to cause the pad to be brought into or out of 
engagement with the annular member. The actuating means 
may comprise a lever on the handle which. is depressed to 
cause a camming action moving the pad. Alternatively, the 
30 handle itself may be moved relative to the carriage to 
cause movement of the pad. If desired the pad may bear 
against a side or arc of the annular member or it may 
engage about the whole cross - section perimeter of the 
annular member . 

35 m a particularly preferred embodiment the engagement 
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means engage with an annular groove in the annular member, 
the groove having a pair of annular surfaces, each flat in 
cross section, which converge in a direction away from the 
engagement means. The engagement means in this embodiment 
5 of the invention includes a pair of engagement pads each 
having a pair of converging engagement surfaces. Each of 
the engagement pads is connected to the handle through an 
engagement pad support member pivotably connected to the 
engagement pad and to the handle, the pivotal connections 

10 being about axes radial to the annular member. This 

arrangement has the advantage that upon the actuation of 
the engagement means one or other of the engagement pads , 
depending upon the direction of rotation of the wheel, 
will be driven into the groove in the annular member by 

15 the pivotal action of the brake pads and the support 
member about the arm. 
Brief Description of the Drawings 

Hereinafter given by way of example only is a 
preferred embodiment of the present invention described 

20 with reference to the accompanying drawings in which:- 

Fig. 1 is a (jxagrammatic side elevational view of a 
wheelchair according to the present invention showing the 
handle in three positions an the wheel during a propulsive 
forward stroke of a user of the wheelchair; 

25 Fig. 2 is a side elevational view of a carriage, 

handle and engagement means of the wheelchair of Fig. 1; 

Fig. 3 is a cross-sectional view along Ill-Ill of 
Fig. 2; 

Fig. 4 is a cross -sectional view along IV- IV of 
30 Fig. 2; 

Fig. 5 is a side elevational view. of a wheel, a 
carriage, a handle and an engagement means according to 
another embodiment of the invention? 

Fig. 6 is a section along A- A of Fig. 5; 
35 Figs. 7(a) and (b) are respectively detailed vertical 
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sectional views through the handle and the upper end of 
the carriage of Fig. 5 in an unbraked and a braked 
condition; and 

Figs. 8(a) and (b) are respectively sectional views 
5 along B-B of Fig. 7(a) and C-C of Fig. 7(b). 
Best Mode for Carrying out the Invention 

The wheelchair 10 has a seat portion 11, a pair of 
front castor wheels 12, and a pair of rear driving 
wheels 13. As is best seen in Figs. 2 and 3, each 
10 wheel 13 has a laterally displaced and coaxial rib 14 

connected to the rim 15 of the wheel 13 by arms 16. The 
rib 14 is of square cross - section and has mounted on it a 
C-shaped carriage 17. The carriage is formed with four 
transverse rollers 18 which bear against the upper and 
15 lower surfaces of the rib 14. An arm 19 is pivotably 

mounted on the carriage 17 intermediate the ends thereof. 
The arm 19 curves inwardly towards the rim 15 from the 
carriage 17 and is pivotably connected at its free end to 
a handle 21. 

20 The handle 21 comprises a stirrup 22 and a 

cylindrical portion 23 interconnecting the ends of the 
stirrup 22. The pivotal connection between the .stirrup 22 
and the arm 19 is such that the handle 21 can pivot about 
an axis normal to the axis of the cylindrical portion 23. 

25 Adjacent the pivotal connection between the arm 19 

and the carriage 17 the arm 19 carries an engagement 
pad 24. The pad 24 is pivotably connected to the arm 19 
and includes a face adapted to be brought into bearing 
engagement against one face of the rib 14. 

30 In use a user sits in the chair portion 11 of the 

wheelchair 10 and grips the cylindrical portions 23 of the 
respective handles 21. By firstly moving the handles 21 
relatively inwardly the arms 19 are caused to pivot 
downwardly and thus cause the pads 24 to be forced into 

35 engagement with ribs 14. Rotary motion of the handles 21 
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about the axes of the wheels 13 will then propel the 
wheelchair 10 either forwardly or backwardly depending 
upon the direction of rotation of the wheels 13. 

Braking of the wheelchair 10 may be effected when the 
wheelchair 10 is moving by again moving handles 21 
relatively together. If desired stops (not shown) may be 
provided to limit forward travel of the carriage 17 about 
the wheels 13, thus if a user lets go of a handle the 
carriage 17 will only slide forward around the wheel until 
it meets the stop. The stop is preferably disposed just 
ahead of the end of a normal forward propulsion stroke for 
the user. 

As can be seen in Fig 1 the handle 23 may be pivoted 
relative to the carriage 17 throughout each propulsive 

15 stroke to maintain the handle substantially perpendicular 
to a users arm throughout at all times. 

A second embodiment of the invention is described 
with reference to Figs. 5, 6, 7(a), 7(b), 8(a) and 8(b). 
Many of the components of this embodiment are similar to 

20 those of the embodiment of the invention described with 

reference to Figs. 1 to 4 and similar numeric designations 
will be used for similar components. 

The wheelchair wheel 13 has four arms 16 connecting 
about its hub 30. The arms 16 support an annular 

25 plate 31. The annular plate 31 is formed with an annular 
groove 32 having a pair of annular side walls 33 and 34 
which are substantially planar, and which converge towards 
the base of the groove 32, when seen in cross- section. 

The carriage 17 includes an elongate arm 35 which is 

30 pivotally mounted on its end distal to the handle 21 on a 
boss 36 mounted on the wheel 13 and coaxial with it. The 
carriage includes at its other end a pair of rollers 18 
adapted to bear against opposite sides of the annular 
plate 31. 

35 The handle 21 is pivotably connected ly pivot pin 40 
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to the end of the carriage 17 distal to the axis of the 
wheel 13 and carries engagement pads 24. Inwards movement 
of the handle 21 moves engagement pads 24 into engagement 
with the groove 32 in the annular plate 31.. Each of the 
5 engagement pads 24 has a pair of convergent faces 37 and 
38. Each of the engagement pads is pivotably connected to 
a triangular engagement pad support plate 39 by a pivot 
pin 41 extending substantially radially of the wheel 13. 
Each support plate 39 is also pivotally connected to the 

10 carriage 17 by a radially directed pivot pin 41. The two 
adjacent support plates 39 on each carriage 17 are also 
pivotally connected to the handle 21. The support plate 
39 only loosely surrounds the pivot pins 41 so that 
movement of the handle 21 towards the wheel in the 

15 direction of arrow X of Fig. 8b will cause the respective 
engagement pads 24 to move in an arcuate path away from 
.one another and towards the wheel as indicated by arrows Y 
of Fig. 8b. The movement of the wheel either forward or 
rearward when engagement of the engagement pads 24 with 

20 the annular plate 31 is for the purpose of braking or 

movement of the carriage either forwards or rearwards when 
the engagement is for the purpose of propulsion will cause 
one or other of the engagement pads 24 to be urged into 
tight frictional engagement with groove 32 in the annular 

25 plate 31. 

it will be recognised by persons skilled in the art 
that numerous variations and modifications may be made to 
the invention as described above without departing from 
the spirit or scope of the invention as broadly described. 
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CLAIMS : - 

1. A wheelchair having a pair of drivable wheels one of 
which disposed on each side of a chair portion, a carriage 
slidably mounted to rotate about the rim of each wheel or 
on another annular member coaxial therewith, a handle on 
each carriage grippable by a person using the wheelchair 
and manually actuable engagement means on each carriage 
adapted to releasably engage the carriage with the annular 
member . 

2. A wheel for a wheelchair having slidably mounted on 
the rim of the wheel, or on another member coaxial 
therewith, a carriage, a handle being provided on the 
carriage and being adapted to be grippable by a person 
using a wheelchair on which the wheel is mounted, and 
manually actuable engagement means on the carriage adapted 
to releasably engage the carriage with the annular member. 

3. A wheelchair as claimed in claim 1 or a wheel for a 
wheelchair as claimed in claim 2 in which the carriage is 
slidably mounted on a circular member affixed' to a wheel 
coaxially therewith. 

4. a wheelchair or a wheel as claimed in claim 3 in 
which the carriage is provided with a plurality of rollers 
adapted to bear against the annular member. 

5. A wheelchair as claimed in claim 1 or a wheel, as 
claimed in claim 2 in which the handle includes a 
substantially cylindrical portion which may be gripped by 
a hand of the user, the cylindrical portion being so 
mounted on the carriage that it may be pivoted about an 
axis substantially normal to its own axis. 

6. A wheelchair as claimed in claim 1 or a wheel as 
claimed in claim 2 in which the engagement means comprise 
a pad engageable with the annular member and manually 
operable actuating means on the handle adapted to cause 
the pad to be selectively brought into and out of 
engagement with the annular member. 
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7. A wheelchair or a wheel as claimed in claim 6 in 
which the handle is pivotably connected to the carriage 
and in which pivotal movement of the handle relative to 
the carriage causes the pad to be selectively brought into 
and out of engagement with the annular member, 

8. A wheelchair as claimed in claim 1 or a wheel as 
claimed in claim 2 in which the carriage includes an 
elongate arm pivotably connected to the axle of the wheel 
to which it is affixed or to a member coaxial therewith, 

9. A wheelchair or a wheel as claimed in claim 8 in 
which arm extends beyond the axle and is provided with a 
counterweight such that the handle carried by the carriage 
is biased into a position in which it may be readily 
grasped by a user of the wheelchair. 

10. A wheelchair as claimed in claim 1 or a wheel as 
claimed in claim 2 in which the engagement means includes 
a pair of engagement pads each having a pair of converging 
substantially planar surfaces, which brake engagement pads 
are adapted to engage with a pair of annular surfaces 
which bound an annular groove in the annular member and 
which are each substantially planar in cross section and 
which, when seen in cross section, converge, away, from the 
engagement pads. 

11. A wheelchair or a wheel as claimed in claim 10 in 
which the engagement pads are each connected to the handle 
through an engagement pad support member pivotably 
connected to the engagement pad and to the handle, these 
pivotal connections being about axes substantially radial 
to the annular member. 
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